INTRODUCTION
============

Schizophrenia, a chronic mental disorder characterized by the disintegration of thought processes and emotional responsiveness, has a life-time prevalence of 0.655% in the Chinese population.[@B1] It most commonly manifests as a broad range of abnormal psychological and behavioral processes including hallucinations, psychotic ideation, delusions, disorganized thought processes, inappropriate affect, and impaired ability to form and implement intentions and to engage in planning; this condition is often accompanied by significant social dysfunction. Patients frequently alternate between acute psychotic episodes and stable periods with residual symptoms or partial remission. A significant number of patients with schizophrenia ultimately experience chronic disability. Indeed, one-third of homeless adults suffer from severe mental illnesses, including schizophrenia. Schizophrenia has great economic costs, including the direct costs of health care as well as the costs associated with loss of productivity and provision of caregivers. The economic burden, including the use of social and medical resources,[@B2]-[@B11] placed by schizophrenia on Chinese society, families, and individuals is astounding.

Pharmacotherapy[@B5],[@B8],[@B9] is the primary psychiatric treatment for schizophrenia, especially for the care of acute psychotic episodes, the improvement of inter-episode symptoms, and the prevention of future episodes. Antipsychotic medications are divided into two classes: first-generation (also known as conventional or typical)[@B2] antipsychotics and second-generation (also known as atypical) antipsychotics. Typical antipsychotics act primarily as central dopamine D~2~-receptor antagonists. Typical antipsychotics include chlorpromazine, haloperidol, perphenazine, and sulpride. Atypical antipsychotics have a greater affinity for serotonin-2A (5-HT~2A~) receptors than to D~2~ receptors. Atypical antipsychotics include clozapine, risperidone,[@B4] olanzapine, and quetiapine. Clozapine was the first atypical antipsychotic to be developed in the 1970s. Clozapine is very effective in the treatment of both the positive and negative symptoms associated with schizophrenia. Moreover, it produces fewer extrapyramidal side effects (EPS), including tardive dyskinesia, and has less effect on serum prolactin compared to typical antipsychotic medications. The risk of inducing agranulocytosis with clozapine limited its use in many countries. In addition to the high risk of agranulocytosis, clozapine has also been associated with an increased incidence of sudden death, myocardiopathy, weight gain, diabetes mellitus, and lipid abnormalities.[@B7] In 1988, however, clozapine was demonstrated to be effective in the treatment of refractory schizophrenia in a major multicenter clinical trial.[@B3] As a result, clozapine was approved by the Food and Drug Administration (FDA) and reintroduced for the treatment of resistant schizophrenia in 1990. Clozapine, however, has consistently been used in China since 1975, and it remains one of the most frequently prescribed psychiatric medications throughout this country due to its established efficacy, limited side effects, and minimal cost.[@B5],[@B6]

The pharmacological treatment of choice for schizophrenia is typical and atypical antipsychotics, including clozapine, risperidone, olanzapine, and quetiapine. In addition to the differences in the pharmacological properties[@B3] and clinical profiles of the two classes of medications, a significant difference in the cost of typical and atypical medications also exists. Indeed, atypical antipsychotics can cost over 40 times more than typical antipsychotics.

Regions in China vary tremendously with regard to geography, economics, race, culture, and customs as well as in mental health resources. Previous studies have reported that the patterns of antipsychotic use differ across regions.[@B5],[@B6],[@B8],[@B9] The Chinese Psychopharmacology Algorithm Project (CPAP) was established in 1999. The CPAP is a set of guidelines for clinical psychopharmacotherapy in China. An investigation into the general patterns of antipsychotic prescription in China would aid in the formulation of CPAP guidelines as well as contribute additional data to the State Health Care Programme. Therefore, the Ministry of Health in China and the Peking University Institute of Mental Health supported the present study of the patterns of antipsychotic medication use in patients with schizophrenia in different regions in China characterized by varying economic levels.

METHODS
=======

Data Source
-----------

The data for the present study were derived from a nationwide investigation of antipsychotic prescription medications. According to the Gross Domestic Product (GDP) in 2000,[@B10] Chinese provinces can be separated into five different economic regions. Ten provinces were selected for use in the present study, and one city was chosen from each selected province. The cities selected for this study included Beijing, Suzhou, and Guangzhou (level I: highest economic level); Baoding (level II); Siping and Wuhan (level III); Taiyuan (level IV); and Xi\'An, Nanchang, and Chengdu (level V: lowest economic level). Within each selected city, mental health hospitals were divided into three categories according to academic level and daily number of outpatients and inpatients. One or more hospitals from each category were chosen for the present study.

Samples
-------

The sample for the present study included all outpatients and inpatients who met the criteria for schizophrenia included in the International Classification of Diseases-Tenth Revision (ICD-10) and who were treated at the selected hospitals during May 20-24, 2002. This multi-center investigation was conducted during a 1-week period.

Survey Instruments
------------------

All subjects in the present study completed a standard questionnaire. Data on demographic and clinical characteristics, physical condition, illness duration, significant symptoms during the previous month, illness severity, illness type, and dosage and adverse effects of prescribed antipsychotics were collected for all patients. Antipsychotic medications were converted into chlorpromazine-equivalent milligrams as a standardized unit of dosage.[@B11],[@B12]

Statistical Analysis
--------------------

Statistical analyses of the data were conducted with SPSS 13.0 (SPSS Inc., Chicago, IL, USA). *Chi*-square and one-way ANOVA analyses were utilized. Multinomial regression models were used to analyze the factors affecting the patterns of prescription of typical antipsychotics, clozapine, and non-clozapine atypical antipsychotics (i.e., risperidone, olanzapine, and quetiapine) across different regions and economic levels. Due to the high rate of clozapine prescription in China, clozapine and non-clozapine medications were analyzed separately as dependent variables. More than 20 independent variables, including patient demographic characteristics and clinical symptoms, were included in the logistic regression models of the patterns of antipsychotic prescription. Only those variables that were found to have a significant impact on the dependent variables are discussed.

RESULTS
=======

Demographic Characteristics
---------------------------

A total of 4,779 patients with schizophrenia were surveyed in the present study (1,079, 804, 970, 502, and 1,424 subjects in each of the five economic regions, respectively). The demographic characteristics are presented in [Table 1](#T1){ref-type="table"}. The mean age of the patients in the present study was 34.5±12.8 years old (mean±standard deviation \[SD\], median of 32 years of age). The monthly family income was 497±523 Yuan per person (median of 400 RenMinBi); 46.2% of the patients were female, and 21.6% of the patients (n=1,030) reported a positive family history for schizophrenia. Significant differences across the five regions were noted in the mean age, duration of illness, family income, and sex of patients.

A total of 41.2% of the subjects in the present study were outpatients (n=1,969), and 58.8% (n=2,810) were inpatients. At the time of the study, 45.9% (1,290/2,810) of the subjects were experiencing their first hospital admission for schizophrenia. Inpatient subjects were significantly older, had a longer illness, and reported more severe symptoms compared to outpatient subjects ([Table 2](#T2){ref-type="table"}).

Patterns of Antipsychotic Use
-----------------------------

### Type and frequency of antipsychotics prescribed

Nearly all (99.6%) the subjects in the present study were treated with antipsychotic medications. The types of antipsychotics used by the subjects are presented in [Table 3](#T3){ref-type="table"}. Overall, clozapine was the most frequently prescribed medication, accounting for 40% of all prescriptions (42% of inpatient subjects and 34.6% of outpatient subjects, respectively). Additionally, 23.2% of the participants were treated with risperidone (20.3% and 27.3% of inpatient and outpatient subjects, respectively), 18.1% were treated with sulpride, 16.5% were treated with chlorpromazine, 12.4% were treated with perphenazine, and 5.6% were treated with haloperidol. Significant differences were noted in the frequency of prescriptions for certain medications across different regions and economic levels. The mean chlorpromazine-equivalent daily dose was 365±253 mg (mean±SD; range: 12.5-4,125 mg). The daily dose of medication was significantly higher among inpatient than outpatient subjects (409±274 mg vs. 300±201 mg, *F*=223, *p*\<0.000), and 6.5% of patients (n=312) used depot injections of antipsychotics (152 inpatient and 160 outpatient subjects). Subjects receiving depot injections were significantly older (mean age of 37 vs. 34 years, *F*=15.0, *p*\<0.001) and had a significantly longer illness duration (122 vs. 76 months, *F*=57.3, *p*\<0.001) compared to subjects not receiving depot injections. Moreover, those treated with depot injections were more likely to be inpatients (χ^2^=7.8, *p*=0.005) and to reside in level-V regions (8.0%, χ^2^=15.1, *p*\<0.005). In the present study, 53.7% of the subjects used typical antipsychotics and 65.3% of subjects used atypical antipsychotics.

### Pharmacological polytherapy and concomitant medication

In the present study, 3,523 (73.7%) of the patients received pharmacological monotherapy, 1,183 (24.8%) were treated with two different medications, 52 (1.1%) received a combination of three medications, and one was treated with four medications. Significant differences were noted in the frequency of pharmacological polytherapy across the different regions (χ^2^=16.9, *p*=0.002). The most frequent combination consisted of clozapine with another typical or atypical antipsychotic medication. Patients who received pharmacological polytherapy reported more severe symptoms compared to patients treated with pharmacological monotherapy (χ^2^=7.76, *p*=0.005). Polytherapy with other classes of medications included anticholinergics (n=1,432, 30.0%), benzodiazepines (n=951, 19.9%), β-blockers (n=475, 10.0%), antidepressants (4.8%), and mood stabilizers (4.8%) ([Table 4](#T4){ref-type="table"}).

Risk Factors Associated with the Use of Antipsychotic Medication
----------------------------------------------------------------

According to multivariate regression analysis, several patient characteristics, including age, illness duration, clinical syndromes, and family income, were correlated with the use of clozapine, non-clozapine atypical medications, or typical medications ([Table 5](#T5){ref-type="table"}). Patients with less family income and longer illnesses as well as those who experienced hallucinations and delusions or displayed impaired social and professional functioning were significantly more likely to use typical antipsychotic medications (odds ratio \[OR\]=0.59, 1.012, 0.793, and 1.165, respectively). Patients with more family income and shorter illnesses as well as those who did not experience hallucinations and delusions, were younger, or had comorbid affective syndromes (i.e., depression or mania) were significantly more likely to use non-clozapine atypical antipsychotic medications (OR=3.828, 0.969, 1.874, 1.363, and 0.985, respectively). Non-clozapine atypical medications included risperidone, olanzapine, and quetiapine. Patients who experienced aggression or disorganized speech and behaviors were significantly less likely to use non-clozapine atypical medications (OR=0.824 and 0.719, respectively). Clozapine is the prototypical atypical antipsychotic, and its cost is approximately the same as that of typical antipsychotics in China. Patients with less family income and longer illnesses and those who experienced aggression or negative symptoms were significantly more likely to use clozapine (OR=0.594, 1.010, 1.271, 1.536, and 1.306 respectively). Patients with long illnesses and those who experienced negative symptoms were the most likely to be treated with depot injections (OR=1.002 and 1.489, respectively). The results of the present study suggest that the clinical symptoms and the economic status of patients are the most important factors contributing to the selection of antipsychotic medications used for the treatment of schizophrenia.

Risk Factors Associated with Polypharmacy and Concomitant Antipsychotics
------------------------------------------------------------------------

More than 25% of the patients in the present study were treated with pharmacological polytherapy. This may be attributable to several factors, including the frequency of negative symptoms, comorbid mood symptoms, and social and occupational dysfunction in this patient population. The use of concomitant anticholinergics, β-blockers, benzodiazepines, antidepressants, and mood stabilizers was significantly associated with the clinical characteristics of the patient (e.g., EPS, excitement, retardation, rigidity or aggression, and affective symptoms) ([Table 6](#T6){ref-type="table"}).

Adverse Effects
---------------

According to the patients, the most common adverse effects associated with antipsychotic treatment were akathisia (14.5%), tremors (14.5%), somnolence (13.2%), dyskinesia (9.4%), dystonia (3.7%, including tardive dyskinesia), constipation (22.6%), salivation (17.9%), dry mouth (14.6%), postural hypotension (3.8%), changes in body weight (15.3%), amenorrhea (2.8%), sexual dysfunction (1.8%), changes in white blood cell (WBC) count (3.1%), liver dysfunction (3.0%), glucose abnormalities (0.4%), and lipid abnormalities (0.9%). Multivariate regression analysis showed that EPS were associated with treatment with typical antipsychotic medication. Both typical and atypical antipsychotics, especially clozapine, were associated with adverse effects on the autonomic nervous system.

DISCUSSION
==========

To our knowledge, the present study was the first investigation of the pattern of antipsychotic medication use in hospitals across different regions and economic levels in China. The present results reflect the unique profile of pharmacotherapy for patients with schizophrenia and the pattern of antipsychotic prescription in China compared with that in other countries.[@B13]-[@B15]

The median age of the subjects in the present study was 32 years, and age was correlated with the clinical features of the disease in the current study. Nearly 70% of patients with schizophrenia respond positively to pharmacotherapy during their first-episode,[@B16] but they are often at increased risk of relapse due to poor treatment compliance.[@B17]-[@B19] Previous studies have shown that approximately 80% of first-episode patients experienced a second episode within 5 years of the first episode.[@B20] Repeat episodes of schizophrenia are frequently associated with worse patient outcomes and residual symptoms, leading to longer periods of treatment or hospitalization. Indeed, inpatient subjects were older and had longer illnesses compared to outpatient subjects in the present study. The family income of patients in the current study was not equal to that according to the GDP level of the general population in China.[@B10] The economic status of patients with schizophrenia may decline as the illness continues over time. A total of 79.9% of the patients experienced impaired social and occupational functioning. Previous investigations have shown economic status to be one of the main factors prompting patients to seek treatment, especially in less affluent areas.[@B21]-[@B30] Significant differences in demographic characteristics were noted. These differences among the five regions may be related to differences in local culture, customs, and economic status.

The most commonly prescribed antipsychotic medication for the treatment of schizophrenia in China was clozapine. Specifically, 42% of inpatient subjects were treated with clozapine in the present study (in monotherapy or in combination with other antipsychotic medications). Clozapine was the treatment of choice for several reasons including its therapeutic effects, its cost, and the longer illnesses experienced by the patients. Atypical antipsychotic medications, including clozapine, were prescribed more frequently than typical antipsychotics as a monotherapy in China (56.4% for atypical medications vs. 43.6% for typical medications). These results are consistent with reports from populations in the United States.[@B13] The mean chlorpromazine-equivalent dose in the present study was similar to that reported in a study from Hong Kong.[@B21] Those treated with depot injections of antipsychotics (6.5%) were typically outpatients with a chronic mental illness. Depot injections ensure compliance in patients with chronic illnesses.[@B22] Differences among the five regions in the use of antipsychotic medications may be related to differences in the demographic characteristic of the patients.

Schizophrenia is a disease that involves severe disability. The use of atypical antipsychotics in the treatment of schizophrenia has significantly increased the cost of treating this illness.[@B23]-[@B25] The present survey demonstrated that family economic status and the clinical characteristics of the patient are important factors in the prescription of antipsychotic medications. Less family income was related to impaired social and occupational functioning and to a chronic course of the illness. Patients with these clinical features preferred less costly medications (i.e., typical antipsychotics or clozapine). Patients who experienced hallucinations, delusions, depression, or mania were more likely to use atypical antipsychotics. Patients who exhibited disorganized speech or behaviors or aggression or negative symptoms were more likely to be treated with clozapine. These results suggest that atypical antipsychotics target a wider range of symptoms in patients with schizophrenia, which is also supported by the psychopharmacological findings of these medications.[@B26],[@B27] Recent reports have suggested that atypical antipsychotic medications were more effective than typical antipsychotics in the treatment of schizophrenia.[@B28]

The benefits and risks of pharmacological polytherapy warrant further investigation.[@B29] It appears that polytherapy may be beneficial to some individuals, especially those with chronic or refractory schizophrenia. Pharmacological polytherapy, however, increases the risk of EPS as well as the economic burden on the patient. The present study revealed that less than 25% of patients in China received polytherapy. The most common treatment involved a combination of clozapine and another atypical or typical antipsychotic medication. Moreover, this study demonstrated that the most common concomitant medications were anticholinergics, β-blockers, benzodiazepines, antidepressants, and mood stabilizers. These medications were typically prescribed to relieve the adverse effects of the antipsychotic drugs and the comorbid symptoms, including excitement, rigidity, insomnia, depression, and mania. The most frequent adverse effects of antipsychotics reported in the present study were EPS and effects on the autonomic nervous system.

The present study revealed that nearly all of the patients with schizophrenia in China were treated with antipsychotic medications. The demographic and clinical characteristics of patients contributed to the patterns of antipsychotic medication use across regions in China. The results of this study will be helpful in the development of novel scientific treatments for patients with schizophrenia.

###### 

Demographic and clinical symptoms of patients in five level regions
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n, number; RMB, RenMinBi.

^\*\*^*p*\<0.001 among five level regions.

Data are presented as mean±standard deviation.
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Demographic and clinical symptoms of outpatients and inpatients
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Factors influencing the likelihood of using typical medications, clozapine and non-clozapine atypical medications
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B, coefficient of regression.
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Factors affecting the likelihood of using polypharmacy and concomitant therapy
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B, coefficient of regression; EPS, extrapyramidal side effects.
